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(54) FLEXIBLE CIRCUIT SUBSTRATE FOR MAGNETIC HEAD 

(57)Abstract; 

PROBLEM TO BE SOLVED: To provide a flexible circuit substrate having a 
circuit wiring pattern for electrically connecting a magnetic head element to 
a reading and writing amplifier part substrate. 

SOLUTION: The flexible circuit substrate 1 for a magnetic head having the 
circuit wiring pattern, wherein one end is electrically connected to a 
magnetic head side terminal and the other end is electrically connected to a 
reading and writing amplifier part substrate side terminals, is constituted. In 
such a case, an insulating surface protective layer 6 is provided, except for 
the terminal part, on the surface of the circuit wiring pattern 3 which is 
formed on one side surface of a flexible insulting base material 2 and also a 
metallic plate which is formed in a required shape is provided in a part of 
the other surface. 
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NOVELTY - Flexible circuit board (1) has circuit wiring pattern (3) which is 
insulated by protection layer (6) except at the terminal path. The other 
surface of the flexible circuit board is comprised by the metal plate which 
functions as damping board. DETAILED DESCRIPTION - One end of the wiring 
pattern is electrically connected with the terminal beside the amp for load 
connection. The other end is electrically connected to the magnetic head side 
terminal. 

USE - Used for magnetic disk drive. 

ADVANTAGE - Since damping board is provided in the surface of the flexible 
circuit board, suitable damping effort is obtained. DESCRIPTION OF DRAWING(S) 
- The figure shows the perspective diagram of the flexible circuit board. (1) 
Flexible circuit board; (3) Circuit wiring pattern; (6) Protection layer. 
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* NOTICES * 



JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 



1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are riot translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The notional perspective view of the flexible circuit board for the magnetic heads by one example of this invention. 
Prawing 21 The cross-section block diagram which met the A-A line of drawing 1 . 

[Drawing 3] The notional perspective view of the suspension assembly for the magnetic heads using the flexible circuit board for the 
magnetic heads of drawing 1 . 

[Drawing 4] The notional perspective view of the flexible circuit board for the magnetic heads by other examples of this invention. 
Prawing 5] The notional perspective view of the suspension assembly for the magnetic heads using the flexible circuit board for the 
magnetic heads of drawing 4 . 

Prawing 61 The strabism block diagram of the conventional suspension for the magnetic heads. 

[Drawing 7j The strabism block diagram of the suspension for the magnetic heads equipped with the conventional circuit circuit pattern. 
Pescription of Notations] 

1 Flexible Circuit Board 

2 Flexible ******-SU Material 

3 Circuit Circuit Pattern 

4 Opening 

5 Opening 

6 Surface Protective Layer 

7 Vibration-Deadening Plate 

8 Pressure Sensitive Adhesive 

9 Metal Plate 

11 Spot Welding Section 

12 Flexible Shear Section 

13 Low ****-** 

14 Mounting Plate 

15 Actuator Arm 

16 Slider 
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♦NOTICES* 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2. * * * * shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 

Petailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the flexible circuit board for the magnetic heads equipped with the circuit circuit pattern 
for connecting electrically a magnetic-head component and the amplifier section substrate for read/write especially about the suspension 
assembly for the magnetic heads used for magnetic disk drive equipment etc. 
[0002] 

Pescription of the Prior Art] Conventionally, while this kind of suspension for the magnetic heads generally fixes the mounting plate 3 1 at 
the end of the suspension 20 which formed necessary low ****-** 21 like drawing 6 , in that other end, it has the flexible shear 22, and the 
slider 23 in which the magnetic head was formed is connected to this flexible shear 22. And the lead wire 24 for connecting electrically the 
magnetic-head terrninal and external circuit which were formed on the slider 23 is attached so that it may be suitably supported by the 
support fork 25 which formed in low ****-** 21, and still such a suspension assembly for the magnetic heads is attached in the actuator 
arm 32 by the mounting plate 3 1 . 

[0003] However, with the structure of such a suspension assembly for the magnetic heads, since the lead wire 24 for external connection 
has rigidity especially, there are problems, such as having a bad influence on the surfacing posture of a slider in response to the wind 
pressure by the flow of the air which there is a problem of spoiling the flattery nature of a suspension, i.e., the flattery nature of a slider, and 
rotation of a record medium causes. 

[0004] In order to solve such a problem, with the technique indicated by JP,4-219618A, the suspension for the circuit wiring one apparatus 
magnetic heads which unified the lead wire which is a cash-drawer wiring member from a magnetic-head component, and a suspension 
device is proposed. 

[0005] As shown in drawing 7 , the suspension 29 for the circuit wiring one apparatus magnetic heads which the flexible shear structured 
division 26 and the low ****.** structured division 27 which have a slider 30 were constituted in one, and also formed the circuit circuit 
pattern 28 in one consists of such suspensions for the circuit wiring one apparatus magnetic heads. 
[0006] 

[Problem(s) to be Solved by the Invention] Although connection by lead wire which was used in the conventional suspension as an electric 
connecting means of a suspension, the circuit circuit pattern formed in one, and the amplifier section substrate for read/write is made like 
the above, since it becomes a failure in such a connecting means when aiming at the cost cut by automation, it is not desirable. 
[0007] Then, although the connection technique which uses the flexible circuit board for junction replaced with the lead wire of this part 
has also been adopted recently, the increment in a man day at the time of mounting of that flexible circuit board has been the failure of a 
cost cut 

[0008] Moreover, in various kinds of above-mentioned technique, although it is adopted when the gestalten which form a vibration- 
deadening plate in the top face of a suspension for the purpose which reduces the increment in the amplitude in the resonant frequency of a 
suspension are many, the increment in a man day becomes a factor and this technique has also been the failure of a cost cut. 
[0009] Furthermore, although the attempt which replaces with lead wire and sticks the flexible circuit board on a suspension also occurs, 
exact positioning is difficult for it and is not desirable while it does a lamination activity a difficult thing and has been the failure of 
automation, since the flexible circuit board demanded here is low stiffness. 
[0010] 

[Means for Solving the Problem] This invention offers the flexible circuit board for the magnetic heads for solving many above-mentioned 
problems. 

[001 1] therefore, in the flexible circuit board for the magnetic heads by this invention In the flexible circuit board for the magnetic heads 
which has the circuit circuit pattern by which the other end is electrically connected with the terminal by the side of the amplifier section 
substrate for read/write while an end is electrically connected with a magnetic-head side edge child It is constituted so that it may have an 
insulating surface protective layer except for a part for a terminal area in the front face of said circuit circuit pattern formed in one field of 
flexible ******-SU material, and in a part of another side side of said flexible ******-SU material, it constitutes so that it may have the 
metal plate formed in the necessary configuration. 

[0012] Here, said metal plate can be formed so that it may have the function of a vibration-deadening plate, and a pressure sensitive 
adhesive can be prepared in the external surface of said flexible circuit board of the part in which the pressure sensitive adhesive was 
prepared in the external surface of the vibration-deadening plate for adhesion with low ****.** 5 0 r said vibration-deadening plate was 
formed. 

[001 3] Moreover, when not requiring a vibration-deadening plate, it elongates toward the exterior from the appearance of said flexible 
******-SU material, and said metal plate is formed in a connection element with low ****.** j and is connected with low ****_** with 
means, such as laser spot welding, by this part 
[0014] 

[Embodiment of the Invention] Hereafter, this invention is explained in full detail, referring to the example of illustration. Drawing 1 is the 
notional perspective view of the flexible circuit board for the magnetic heads by one example of this invention, and drawing 2 is the cross- 
section block diagram which met the A-A line. In both drawings, 1 is the flexible circuit board, the necessary circuit circuit pattern 3 is 
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fonned in one field of that flexible ******-SU material 2, and the insulating surface protective layer 6 is formed in the front face of this 
circuit circuit pattern 3. Moreover, the opening 4 for the terminal electrically connected with a magnetic-head side edge child in the end of 
the flexible circuit board 1 and the opening 5 for the terminal electrically connected with the amplifier section substrate for read/write in the 
other end of this substrate 1 are formed in the insulating surface protective layer 6. 

[001 5] This flexible circuit board 1 for the magnetic heads is formed in the shape of a frame so that the end shape in which opening 4 was 
formed may correspond to the configuration of the flexible shear section of low and it is elongated from a part for this frame to 

the opening 5 of the other end with deflection long and slender. 

[001 6] 7 shows a vibration-deadening plate and this vibration-deadening plate 7 has formed the pressure sensitive adhesive 8 for being 
broadly formed mostly in the field of another side of that flexible ******-SU material 2 in the optimal location of pars intermedia etc., and 
pasting the external surface of the vibration-deadening plate 7 with low ****-** of the flexible circuit board 1 . 

[0017] Drawing 3 is the notional strabism block diagram showing an example of the suspension and actuator arm using the flexible circuit 
board 1 for the magnetic heads shown in drawing 1 and drawing 2 , and the assembly gestalt of magnetic-head slider -. 
[001 8] In drawing 3 , low ****.♦♦ 1 3 which formed the flexible shear section 12 in one is pasted with the pressure sensitive adhesive 8 of 
the vibration-deadening plate 7, and the flexible circuit board 1 for the magnetic heads is carried in it It can alsopaste up using the 
pressure sensitive adhesive which formed this flexible circuit board 1 in the external surface of the flexible circuit board 1 of the part in 
which the vibration-deadening plate 7 was formed as other technique carried in low ****.** ] 3. 

[001 9] And as shown in drawing, this flexible circuit board 1 is bent and arranged in the direction of a side face of an actuator arm 15 from 
the part close to the mounting plate 1 4 in the flexible circuit board 1 . 

[0020] Although the terminal which low ****-** 13 is connected with an actuator arm 15 with the mounting plate 14, and is located in the 
opening 4 of the flexible circuit board 1, and the terminal on the magnetic-head slider -16 are not illustrated, they are electrically connected 
by connecting means, such as the ball bonding technique. 

[0021] The suspension for the magnetic heads which has the above structures can be constituted also in the structure connected with both 
sides of an actuator arm 1 5, as shown in drawing. 

[0022] Although drawing 4 shows the flexible circuit board for the magnetic heads by other examples of this invention and this flexible 
circuit board 1 is constituted like the thing of drawing 1 except for the configuration of the vibration-deadening plate 7, in this example, the 
metal plate 9 is formed in the part of a vibration-deadening plate. 

[0023] This metal plate 9 is elongated and formed outside so that it may become larger than the width of face of the flexible circuit board 1 
of that part, and the hole for making easy positioning at the time of connecting with low ****.** i s established in the both ends of that 
metal plate 9. 

[0024] Drawing 5 is the notional strabism block diagram showing an example of the assembly gestalt of suspension, actuator arm, and 
magnetic-head slider - which used the flexible circuit board 1 for the magnetic heads of drawing 4 , connection loading is carried out with 
the laser spot welding means in the part of the spot welding section 1 1 in a metal plate 9 at low ****-** 13 which formed the flexible shear 
section 12 in one, and others of the flexible circuit board 1 for the magnetic heads are the same as that of the example of loading of drawing 
3 . And low ****-** 1 3 is connected with an actuator arm 15 with the mounting plate 14. 
[0025] 

[Effect of the Invention] Since it becomes unnecessary [ the flexible circuit board for junction for being able to stabilize the surfacing 
posture of a slider as compared with the structure connected with a conventional lead wire and a conventional wire, and connecting 
electrically a circuit wiring one apparatus suspension and the amplifier section substrate for read/write ] according to the flexible circuit 
board for the magnetic heads by this invention, the destabilizing factor in the mounting process is cancelable. Therefore, the cheap 
suspension assembly for the magnetic heads can be constituted. 

[0026] Moreover, in the flexible circuit board for the magnetic heads of this invention, since it is the structure of having a vibration- 
deadening plate in one field of flexible ******-SU material, while the suitable vibration-deadening effectiveness is acquired, the **** cost 
of a vibration-deadening plate can also be reduced. 

[0027] Furthermore, since according to the flexible circuit board for the magnetic heads which has a metal plate by this invention a metal 
plate demonstrates the positioning effectiveness in case connection loading of the flexible circuit board is carried out at low ****-♦ * 5 exact 
positioning can be performed easily, and automatic mounting using laser welding can be easily performed now, and the cheap suspension 
assembly for the magnetic heads can be offered stably. 

[Translation done.] 
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♦NOTICES* 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

CLAIMS 

'■'•'•••'■•■'■•■•■''•■'■•'•'•''^^ 

[Claim(s)] 

[Claim 1] In the flexible circuit board for the magnetic heads which has the circuit circuit pattern by which the other end is electrically 
connected with the terminal by the side of the amplifier section substrate for read/write while an end is electrically connected with a 
magnetic-head side edge child It is constituted so that it may have an insulating surface protective layer except for a part for a terminal area 
in the front face of said circuit circuit pattern formed in one field of flexible ******_SU material. Moreover, the flexible circuit board for 
the magnetic heads constituted so that it might have the metal plate formed in a part of another side side of said flexible ******-SU 
material at the necessary configuration. 

[Claim 2] Said metal plate is the flexible circuit board for the magnetic heads of claim 1 which is a vibration-deadening plate. 
[Claim 3] The flexible circuit board for the magnetic heads of claim 2 which prepared the pressure sensitive adhesive in the external 
surface of said vibration-deadening plate. 

[Claim 4] The flexible circuit board for the magnetic heads of claim 2 which prepared the pressure sensitive adhesive in the external 
surface of said flexible circuit board of the part in which said vibration-deadening plate was formed. 

[Claim 5] Said metal plate is the flexible circuit board for the magnetic heads of claim 1 which developed toward the exterior from the 
appearance of said flexible ******_su material, and was formed in the connection element with low ****.♦*. 

[Translation done.] 
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